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(54) MANUFACTURING METHOD FOR COLOR FILTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing method for a color filter using a negative type 
photosensitive composition containing colorants for the color filter, the method for manufacturing the color filter 
realizing satisfactory patterning and having high hardenability resulting in reduced change in film thickness and 
dispersion. 

SOLUTION: The manufacturing method for the color filter is characterized in that development is performed 
after exposure and exposure is performed again after forming a pattern in a step for creating the color filter 
using the negative type colored photosensitive composition containing binder polymer, a photopolymerizable 
monomer or oligomers, an optical initiator, dye or pigment, and an organic solvent. 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

In a process of creating a light filter using a negative-mold coloring photosensitive composition containing binder 
polymer, a photopolymerization nature monomer or oligomer, a photoinitiator, a color or paints, and an organic 
solvent, A manufacturing method of a light filter exposing again after developing negatives after exposure and 
forming a pattern 
[Claim 2] 

A liquid crystal display element which has a light filter obtained by the manufacturing method according to claim 1 
[Claim 3] 

A solid state image pickup device which has a light filter obtained by the manufacturing method according to 
claim 1 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention is used for a liquid crystal display element or a solid state image pickup device, and relates to the 
manufacturing process of the light filter using a negative-mold coloring photosensitive composition. 
[Background of the Invention] 
[0002] 

A light filter is required for colorization of the solid state image pickup device which makes representation the 
charge coupled device (CCD) used as input devices, such as liquid crystal display elements and digital cameras, 
such as a liquid crystal display (LCD) represented by a personal computer, liquid crystal television, etc., and a 
color copier. Methods of manufacturing the light filter used for these liquid crystal displays and solid state image 
pickup devices include a staining technique, an electrodeposition process, print processes, a pigment dispersion 
method, a color internal method, etc. 
[0003] 

Since after filter formation according [ the mainstream and ********** ] to patterning in a pigment dispersion 
method or a color internal method needs to let some processes pass from the flow of the simplification of a 
manufacturing process, reduction of the yield, and the minuteness making of a pixel, a thickness change and 
spectrum change break out easily. In order to solve this, sufficient hardenability of a photosensitive composition 
is searched for. In the case of a negative-mold coloring photosensitive composition, if the optimal light exposure 
is given in order to acquire sufficient hardenability, The portion which originally shaded with the mask and which 
carries out an unexposed portion and you want to harden also had a case where hardening cannot progress, good 
patterning nature cannot be obtained, and sufficient hardenability is not acquired as it is the optimal light 
exposure for good patterning nature to be obtained conversely, but both optimal light exposures differed. 
In order to mainly raise the degree of detail, and heat resistance, when a light filter is manufactured, It patterns 
using the coloring photosensitive composition of a positive type, and it exposes by carrying out a mask, pattern 
formation of the exposed portion is developed, removed and carried out, and carrying out full exposure after that 
is known for the patent documents 1 and 2 etc. However, when considering a light exposure for the place which 
carries out an optical exposure and is stiffened via a mask to acquire obtaining completely reverse and good 
patterning nature in a positive type coloring photosensitive composition and a negative-mold coloring 
photosensitive composition, and sufficient hardenability, it is the process of completely differing. 
[0004] 

The invention aiming at improvement in heat resistance and etching-proof nature is indicated by by exposing 

again after development using chemical amplification negative resist to the patent documents 3. 

[0005] 

[Patent documents 1] JP.7-261015.A ([claim 14], [claim 18], [0046]) 

[Patent documents 2] JP,7-268236,A ([claim 13]) 

[Patent documents 3] JP,5-2274,A 

[Description of the Invention] 

[Problem(s) to be Solved by the Invention] 

[0006] 

In the manufacturing process of the light filter by the coloring photosensitive composition of a negative mold, the 
purpose of this invention is to provide the manufacturing method of the light filter which reduced a thickness 
change and spectrum change by the hardenability in which patterning is good and high by a specific method. 
[Means for Solving the Problem] 
[0007] 

In a manufacturing process of a light filter by a coloring photosensitive composition of a negative mold, this 
invention persons solve this SUBJECT by exposing again after pattern formation by development, as a result of 
repeating research wholeheartedly that SUBJECT which was described above should be solved. 



[0008] 

Namely, this invention 

(1) In a process of creating a light filter using a negative-mold coloring photosensitive composition containing . 
binder polymer, a photopolymerization nature monomer or oligomer, a photoinitiator, a color or paints, and an 
organic solvent, A manufacturing method of a light filter exposing again after developing negatives after exposure 
and forming a pattern, 

A liquid crystal display element which has a light filter obtained by (2) and (1) with a manufacturing method of a 
statement, 

A solid state image pickup device which has a light filter obtained by (3) and (1 ) with a manufacturing method of a 
statement, 

It is alike and is related. 
[Effect of the Invention] 
[0009] 

Hardenability improves by this invention, without affecting patterning nature, and a thickness change and 
spectrum change are reduced in the manufacturing process after light filter formation. 
[Best Mode of Carrying Out the Invention] 
[0010] 

The negative-mold coloring photosensitive composition in this invention contains binder polymer, a 
photopolymerization nature monomer or oligomer, a photoinitiator, an organic solvent, a color, or paints. 
[0011] 

As binder polymer used by this invention, If meltable to the developing solution used in the developing processing 
stage at the time of light filter manufacture when it acts as a binder to a photopolymerization nature monomer or 
oligomer, a thermosetting agent, a photoinitiator, and a color and is considered as a photosensitive composition, 
there will be no restriction, but alkalis soluble resin or water soluble resin is preferred. 
[0012] 

It is polymer which contains a carboxyl group preferably as alkalis soluble resin which can be used, The ethylenic 
unsaturated monomer which has one or more carboxyl groups especially, (it is only hereafter called a "carboxyl 
group content unsaturated monomer".) — the copolymer (only henceforth a "carboxyl group content copolymer") 
of the monomer mixture which consists of other copolymerizable ethylenic unsaturated monomers (the following - 
- only — " — others — it is called unsaturated monomer".) is preferred. These carboxyl-group-containing- 
ethylene nature unsaturated monomers and other unsaturated monomers are independent, or can mix and use 
two or more sorts. 
[0013] . 

As water soluble resin which can be used, acrylic, an methacrylic system, a polyvinyl alcohol system, a 
polyvinylpyrrolidone system, acryloyl morpholine system resin, etc. are mentioned. As acrylic resin, polymers, 
those copolymers, etc., such as acrylic acid, acrylic acid soda, and acrylamide, are mentioned concretely. A 
polymer and copolymers, such as methacrylic acid, methacrylic acid soda, 2-hydroxymethacrylic acid, and benzyl 
methacrylate, are mentioned to methacrylic system resin. 
[0014] 

In this invention, binder polymer is independent, or two or more sorts can be mixed and used for it. The amount of 
the binder polymer used in this invention is usually ten to 60 mass part preferably five to 80 mass part among the 
total-solids 100 mass part of a negative-mold coloring photosensitive composition. The total solids of a negative- 
mold coloring photosensitive composition are a total amount of ingredients other than an organic solvent among 
the ingredients of a negative-mold coloring photosensitive composition. It describes like the following. 
In this case, there is a possibility that alkali development property may fall or the greasings and the film remainder 
in a field other than the portion in which a pixel is formed may occur, for example if there is little amount of the 
binder polymer used, and on the other hand, if too large, Since dye concentration falls relatively, it may become 
difficult to attain the target depth of shade with a thin film. 
[0015] 

as the average molecular weight (Mw) of the copolymer of binder polymer — usually — 2000-1 million — it is 
3000-400000 preferably. When average molecular weight is 2000 or less, and when average molecular weight is 
400000 or more and it becomes, there is a possibility that sensitivity and development nature may worsen. A 
molecular weight can be calculated using GPC (gel permeation chromatography) etc. 
[0016] 

As an example of the photopolymerization nature monomer which can be used, or oligomer, For example, 2- 
hydroxyethyl (meta) acrylate, 2-hydroxypropyl (meta) acrylate, 2-ethylhexyl (meta) acrylate, ethylene glycol di 
(metha)acrylate, Diethylene GURIKORUJI (meta) acrylate, TORIECHIREN Glico (meta) acrylate, Tetraethylene 
glycol (meta) acrylate, TORIMECHI roll pro pantry (meta) acrylate, Pentaerythritol di(metha)acrylate, penta ERIS 
RITORUTORI (meta) acrylate, Pentaerythritol tetra (meta) acrylate, dipentaerythritol hexa (meta) acrylate, 
Glycerol (meta) acrylate, bisphenol A type EPO KISHIJI (meta) acrylate, bisphenol female mold EPO KISHIJI 



(meta) acrylate, bisphenol fluorene type EPO KISHIJI (meta) acrylate, etc. are mentioned. 
[0017] 

These may be used alone, and they may be used for two or more sorts, combining. The total amount of a 
photopolymerization nature monomer or oligomer is ten to 50 mass part preferably five to 60 mass part among 
the total-solids 100 mass part of a negative-mold coloring photosensitive composition. 
[0018] 

As for a photoinitiator, what has sensitivity on i line (365 nm) of the ultraviolet rays emitted from the ultrahigh 
pressure mercury lamp generally used as an exposure light source is preferred. The total amount of a 
photoinitiator is one to 30 mass part preferably 0.5 to 50 mass part to total-solids 100 mass part of a negative- 
mold coloring photosensitive composition. 
[0019] 

As a photoinitiator, for example Benzyl, benzoin methyl ether, benzoin butylmethyl ether, Benzoin propyl ether, 
benzophenone, 3,3'-dimethyl- 4-methoxybenzophenone, The ester compound of benzoylbenzoic acid and 
benzoylbenzoic acid, 4-benzoyl-4'-methyldi phenylsulfide, Benzyl dimethyl ketal, 2-butoxyethyl-4-methylamino 
benzoate, A chloro thioxan ton, methylthio xanthone, an ethyl thioxan ton, An isopropyl thioxan ton, a dimethyl 
thioxan ton, diethylthio xanthone, A diisopropyl thioxan ton, dimethyl aminomethyl benzoate, 
Dimethylaminobenzoic acid isoamide ester, 1-(4-dodecylphenyl)-2-hydroxy-methylpropan-1-one, 1- 
hydroxycyclohexylphenyl ketone, 2-hydroxy-2-methyl-1 -phenylpropan-1 -one, 1 -(4-isopropylphenyl)-2-hydroxy- 
isobutane 1-one, methylbenzoyl formate, 2-benzyl-2-dimethylamino 1 -(4-morpholinophenyl)- Butan-1-one, 2,2'- 
bis(2-chlorophenyl)-4,4',5,5'-tetraphenylscrew imidazole, 2,2'-bis(2-chlorophenyl)-4,4',5,5'-tetra-(4- 
methoxypheny) screw imidazole, 2,4-bis(trichloromethyl)-6-(4-methoxypheny)-1 ,3,5-s-triazine, 2,4,6-tris 
(trichloromethyl)-l ,3,5-s-triazine, 2,4-bis(tribromomethyl)-6-(4'-methoxypheny)-1 ,3,5-s-triazine, 2,4,6-tris 
(tribromomethyO-1 ,3,5-s-triazine, 2,4-bis(trichloromethyl)-6-(1 ,3-benzodioxolane 5-yl)-1 ,3,5-s-triazine, 
Benzophenone, benzoylbenzoic acid, 1-(4-phenylsulfanilphenyl) butane-1,2-dione 2-oxime O-benzoate, 1-(4- 
methylsulfanyl phenyl) butane-1 ,2-dione 2-oxime O-acetate, 1-(4-methylsulfanyl phenyl) butan-1-one oxime O- 
acetate, 2-(3,4-methylenedioxyphenyl)-4,6-bis-(trichloromethyl)-s-triazine etc. are raised. 
[0020] 

As a color which can be used, it has the spectral characteristic usable to a light filter, and a thing meltable to an 
organic solvent is preferred, and what more than 3 mass % usually dissolves [ more than 1 mass % ] preferably 
into a negative-mold coloring photosensitive composition is preferred. 

As such a color, it is suitably chosen out of acid dye, a basic stain, a direct color, sulfide dye, vat dye, naphthol 

dye, reactive dye, a disperse dye, etc. 

[0021] 

About the color which is hard to dissolve in an organic solvent and a coloring photosensitive composition. For 
example, the amine salt color to which organic amine, such as said color and amine of the 1st more than class, for 
example, n-propylamine, and ethylhexyl propionic acid amine, was made to react, The solubility to an organic 
solvent can increase by processing it into the sulfonamide group content color etc. which made organic amine, 
such as amine of the 1st more than class, for example, n-propylamine, and ethylhexyl propionic acid amine, react 
to sulfonic groups, such as acid dye and a basic stain. It is usable also in these colors that carried out amine 
denaturation. 

As for the color to be used, it is preferred that pyrolysis temperature is high. There is a possibility of what has 
low pyrolysis temperature having low heat resistance, and decomposing at the time of a heating process, and 
discoloring. It is [ whenever / desirable pyrolysis Atsushi ] acceptable, and is not less than about 200 ** as ****. 
It is preferred to use what has lightfastness. 

These may be used alone, and they may be used for two or more sorts, combining. Ten or more mass parts of 
total amounts of a color are usually 15 to 45 mass part preferably among the total-solids 100 mass part of a 
negative-mold coloring photosensitive composition. 
[0022] 

As paints which can be used, an organic color's is desirable, and Azo, a phthalocyanine system. Paints, such as 
C.I.Pigment Colour indicated to Color Indexes, such as an indigo system, an anthraquinone system, a dioxazine 
system, a quinacridone series, an isoindolinone system, a FUTARON system, a methine system, an azomethine 
system, a metal complex system, or a condensed multi-ring system, are mentioned. What has the spectral 
characteristic usable to a light filter among these is preferred. 

Two or more mass parts of total amounts of paints are usually three to 40 mass part preferably among the total- 
solids 100 mass part of a negative-mold coloring photosensitive composition. 
[0023] 

It is preferred to dissolve binder polymer, the photopolymerization nature monomer or oligomer, and the 
photoinitiator which are the ingredients of a negative-mold coloring photosensitive composition as an organic 
solvent in the negative-mold coloring photosensitive composition used for this invention. It is preferred to 
dissolve a color, when using a color. When using paints, it is preferred to choose a solvent with high dispersion 



power. As an organic solvent which can be used, for example, benzens; methyls cellosolve, such as benzene, 
toluene, and xylene, Cellosolves, such as ethylcellosolve and butyl cellosolve; Methyl-cellosolve acetate, 
Cellosolve acetate ester, such as ethylcellosolve acetate and butyl-cellosolve acetate; Propylene-glycol- 
monomethyl-ether acetate (PGMEA), Propylene glycol monoalkyl ether acetate ester, such as propylene glycol 
monoethyl ether acetate and propylene glycol monobutyl ether acetate; Methoxy methyl propionate, Propionate 
ester, such as methoxy ethyl propionate and ethoxymethyl propionate and ethoxyethyl propionate; Methyl lactate, 
Lactate, such as ethyl lactate and butyl lactate; Diethylene glycol monomethyl ether, Diethylene glycols, such as 
diethylene glycol monoethyl ether; Methyl acetate, Ether, such as acetate ester; wood ether, such as ethyl 
acetate and butyl acetate, diethylether, a tetrahydrofuran, and dioxane; Acetone, methyl ethyl ketone, methyl 
butyl ketone, Ketone, such as cyclohexanone, is raised. PGMEA — propylene glycol monoalkyl ether acetate 
ester and lactate are preferred in respect of solubility, film production nature, work environment, and safety also 
in the inside of these. 
[0024] 

They may be used these being independent or combining them two or more sorts. The content of an organic 
solvent is 100 to 1000 mass part preferably 50 to 2000 mass part to total-solids 100 mass part in a negative- 
mold coloring photosensitive composition. 
[0025] 

In itself, by a publicly known method, the negative-mold coloring photosensitive composition used for this 
invention agitates and dissolves, and dissolver, a homomixer, etc. manufacture the aforementioned binder polymer, 
a photopolymerization nature monomer or oligomer, a photoinitiator, a color or paints, and an organic solvent. 
[0026] 

The negative-mold coloring photosensitive composition used for this invention can blend various additive agents, 
for example, a bulking agent, a surface-active agent, a thermal polymerization inhibitor, an adhesion accelerator, 
an antioxidant, an ultraviolet ray absorbent, a condensation inhibitor, a plasticizer, fire retardant, polymerization 
inhibitor, a coat nature modifier, etc. further if needed. The obtained negative-mold coloring photosensitive 
composition may perform precision filtration with a filter etc. in order to remove a foreign matter etc. 
[0027] 

Next, the manufacturing method of the light filter of this invention is explained with reference to drawing 1 . 
[0028] 

After it develops the manufacturing method of the light filter of this invention after exposure and it forms a 
pattern, as shown in (e) of drawing 1 , it is exposed again. The ultraviolet rays which usually have the wavelength 
near 650 nm are used for exposure. 
[0029] 

In the manufacturing method of the light filter of this invention, a method can be mentioned as a method of 
forming a pattern in itself which is shown in (a) - (d) of drawing 1 . That is, as shown in (a), the negative-mold 
coloring photosensitive composition used for this invention is applied on a substrate, Usually, it prebakes at 60- 
110**, and by hardening by usually exposing by ultraviolet rays with the wavelength near 365 nm via [ as shown 
in (b) ] a predetermined photo mask for this, as shown in (c), only an exposure part hardens. Development 
removal of the non-exposed area is carried out in the solution containing alkali or a surface-active agent, and a 
minute pattern as shown in (d) is formed by rinsing with water if needed further. 
[0030] 

Exposure is performed by a publicly known method in itself using publicly known sources of active light, such as a 
high-pressure mercury lamp. Wavelength is ultraviolet rays - visible light, and near 365 nm is usually preferred. 
Restriction in particular does not have light volume and it hardens by adjusting light volume and irradiation time 
appropriately. 

As for the solution used for development, surface-active agent solution, an alkaline aqueous solution, or (surface- 
active agent + alkali) solution is mentioned. As a surface-active agent, although an anionic detergent, a cationic 
surfactant, an ampholytic surface active agent, and a nonionic surfactant are mentioned, for example, it is a 
nonionic surfactant preferably, as the base of an alkaline aqueous solution — for example, hydroxylation alkali 
(lithium.) alkali carbonate (lithium.), such as hydroxide of sodium or potassium alkaline metal phosphates 
(potassium phosphate.), such as carbonate or bicarbonate of sodium or potassium Alkaline metal pyrophosphates 
(sodium pyrophosphate, potassium pyrophosphate, etc.), organic alkali (tetramethylammonium hydroxide etc.), etc. 
are mentioned, and sodium phosphate of organic alkali etc. are especially preferred. These bases are used 
combining independent or two kinds or more. The temperature of the alkaline aqueous solution is adjusted 
according to the development nature of a photosensitive layer. A little organic solvents for promoting a surface- 
active agent, a defoaming agent, and development, etc. can be made to mix into said alkali solution. A colored 
image is formed by removing and developing an unexposed part by publicly known methods, such as a spray, 
rocking immersion, brushing, and scrubbing, using the above-mentioned developing solution as the method of 
development. 

Next, 2nd exposure is performed as (e) of this invention shows. Although there is a possibility shown by (b) that a 



pattern dimension and shape may be affected if a light exposure is enlarged too much in the case of the 1 st 

exposure, in order to advance photo-curing certainly, many light exposures are usually needed [ as for the 2nd 

time of the light exposures shown in (e) ] rather than the 1st time for the 2nd direction. 

It usually heats at 120-250 ** for the purpose of having flown the promotion of bridge construction of an 

unreacted monomer, and the solvent which may remain slightly (postbake). 

[0031] 

The liquid crystal display element which has a light filter which consists of a coloring hardening layer pixel of the 
negative-mold coloring photosensitive composition of this invention, For example, with the structure laminated in 
this order, they are produced by a back light, a polarization film, a display electrode, a liquid crystal, an orienting 
film, a common electrode, the light filter of this invention, the polarization film, etc., and a solid state image pickup 
device, For example, the color filter layer of this invention is provided on the silicon wafer which formed the 
transfer electrode and the photo-diode, and it is produced by subsequently laminating a micro lens. 
[0032] 

The light filter of this invention consists of a hardening layer of the negative-mold coloring photosensitive 

composition in which the pixel of at least 1 color was formed of this invention. 

[Example] 

[0033] 

Hereafter, although an example explains this invention still more concretely, this invention is not limited at all by 
the following examples. As long as there is no special statement, there is a mass basis with the inside of the text 
"part", and "%." 
[0034] 

The influence according [ the influence by the shortage of hardening in a light filter manufacturing process ] to 
the process after light filter formation appears as spectrum change or a thickness change. The effect of this 
invention was immersed for 100 seconds after light filter formation in the inside which heated the ethyl lactate 
used as a solvent of the photoresist for semiconductors at 80 **, and measured and checked the spectrum color 
difference and thickness before and behind immersion. 

In order to see as a substrate the hardening situation of the negative-mold photosensitive composition used for 

this invention, it is on an expedient target. 

0.7-mm-thick alkali free glass was used. 

[0035] 

Example 1 

0.17 copy of resin which consists of methacrylic acid 20 mass % and benzyl methacrylate 80 mass % as binder 
polymer, As a photopolymerization nature monomer, 0.3 copy of dipentaerythritol hexaacrylate (Kaya Rudd DPHA 
(made by Nippon Kayaku)), 0.1 copy of 2-(3,4-methylenedioxyphenyl)-4,6-bis-(trichloromethyl)-s-triazine was 
mixed to the photoinitiator, 0.15 copy of YELLOW2RLS (made by Clariant) and 3.5 copies of ethyl lactates were 
mixed in the color, and the negative-mold photosensitive composition was obtained. 
[0036] 

After carrying out the spin coat of the negative-mold photosensitive composition obtained in Example 1 on the 
substrate and evaporating a solvent with heating, negatives were exposed and developed by 200mJ. (Let this be 
the sample 1) 

After making the substrate into the half and exposing one piece of them by 600mJ, it heated at 200 ** for 5 
minutes, and the light filter of this invention was obtained. 
[0037] 
Example 2 

0.41 copy of resin which consists of methacrylic acid 31 mass % and benzyl methacrylate 69 mass % as binder 
polymer, As a photopolymerization nature monomer, 0.34 copy of Kaya Rudd DPHA (made by Nippon Kayaku). To 
a photoinitiator, IRGACURE 907 (made by Ciba-Geigy) 0.12 copy, and 0.06 copy of kaya cure DETX-S (made by 
Nippon Kayaku), 4.91 copies and 3.2 copies of PGMEA(s) were mixed for the pigment dispersion liquid which 
consists of paints 20 mass part which becomes paints from the ratio of CI pigment red 1 77 / CI pigment yellow 
83=75/25, dispersing agent 4 mass part, and PGMEA76 mass part, and the negative-mold photosensitive 
composition was obtained. 
[0038] 

After carrying out the spin coat of this negative-mold photosensitive composition on the substrate and 
evaporating a solvent with heating, negatives were exposed and developed by 200mJ. (Let this be the sample 2) 
After making the substrate into the half and exposing one piece of them by 600mJ, it heated at 200 ** for 5 
minutes, and the light filter of this invention was obtained. 
[0039] 

Comparative example 1 

The one remaining pieces of the sample 1 in Example 1 were heated at 200 ** for 5 minutes, and the light filter 
for comparison which omits exposure after development was obtained. 



[0040] 

Comparative example 2 

The one remaining pieces of the sample 2 in Example 2 were heated at 200 ** for 5 minutes, and the light filter 

for comparison which omits exposure after development was obtained. 

[0041] 

In this way, each obtained light filter was immersed for 100 seconds in the inside which heated ethyl lactate at 80 
**, and the spectrum color difference and thickness before and behind immersion were measured. 
[0042] 
Table 1 

Color difference before and behind ethyl lactate immersion (deltaE) 
Example 1 (those with development postexposure) 8.1 
Comparative example 1 (with no development postexposure) 19.8 

Example 2 (those with development postexposure) 0.5 
Comparative example 2 (with no development postexposure) 4.4 
[0043] 
Table 2 

Thickness difference before and behind ethyl lactate immersion (micrometer) 
Example 1 (those with development postexposure) 0.02 
Comparative example 1 (with no development postexposure) 0.12 

Example 2 (those with development postexposure) 0.01 
Comparative example 2 (with no development postexposure) 0.08 
[0044] 

It turns out that the color difference and thickness difference of an example before and behind ethyl lactate 
immersion have become less than Table 1 and 2 compared with the comparative example, and membranous 
hardenability is improving by exposure after development. Therefore, by this invention, hardenability improves and 
a thickness change and spectrum change are reduced in the manufacturing process after light filter formation. 
[Brief Description of the Drawings] 
[0045] 

[Drawing 1] The sectional view of a light filter for explaining the manufacturing method of the light filter of this 
invention. 

[Description of Notations] 
[0046] 

1 The film of a negative-mold coloring photosensitive composition 

2 Substrate 

3 Ultraviolet rays 

4 Mask 

5 The hardening portion of a negative-mold coloring photosensitive composition 

The hardening portion of 5' negative-mold coloring photosensitive composition (pattern) 



[Translation done.] 
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